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Laser apparatus 

The present invention relates to a laser apparatus for omitting laser light to a sur- 
fiKe, said surTsce In particular being the skin or the mucosa of a person. 

BackgrDund 



Medical laser treatment has l>een used for several years for various treatments, 
such as laser surgery^ treatmervt of skin and ulcers or undertying tissue. The effect 
10 ol the laser therapy is related to the wavelerrgth and the power of the laser Hght. and 
it is Important that the power of the laser light is controlled within a predetemalned 
range. Also, it is necessary that the power of the laser light emitted does not exceed 
a certain limit in order to avoid any damages of the treated person. 

15 Therefore, many medical laser apparatuses have k>een provided with a power stsbl- 
lising system fdr stablllsirtg the laser light power within a predetenmined range. 

Prior art laser apparatus for treatment of the skin of a person wherein a photo diode 
Is located in the light emitting diode for at>sorption of a reflected part of the emitted 

20 light during use. Thereby the laser light power is controlled within predetermined 
nmits. However It has been fourxi that some light may be reflected from the skin 
also, leading to an erroneously high amount of laser energy abaorbed by the photo 
diode because light reflected from the surface to be treated will be absorbed by the 
photo diode In addition to the light from laser chip. Thereby, the controllirtg mecha-* 

25 nism of the laser apparatus will regulate the light emission to a loo low power level. 
This has in many instances led to a sub-optimal treatment or treatment without any 
effect, because the laser has almost been shot off during use. 

Summary of the Inventioii 

30 

Accordingly, it has been an object of the invention to provide an apparatus having a 
stabilising system which Is not compromised by light reflected by the surface to be 
treated, and which provMes at least the same level of security against damages. 
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Thus, the Invention relates to a laser apparatus oomprislng a laser Rght emitting op- 
tical system for emitting laser light to a surface, and a power stabilising system for 
etabiTising the laser light power within a predetennlned power interval comprising 
powver stabilising means, wherein a deflection system Is provided in the beam path 
5 for deflecting light reflected from the surface away from the power stabilising means. 

Thereby, the power stabilising system is not disturbed oy iigni retkected frtwfrthe- 
surtace. 

10 Another object of the Invention is the use of the laser apparatus as defined above fbr 
medical treatment. 

Drawings 

16 Fig. 1 1S showing a schematic view of the laser apparatus according to the Invention. 
Fig. 2 is showing the laser apparatus of Fig. 1 when assembled. 
Fig. 3 is showing the laser apparatus of Fig. 1 further comprising a guide light 

20 

Rg. 4 is showing a schematic view of another embodiment of the laser apparatus 
acconSng to the Invention comprising an optical isolator. 

F'^. 5 is showing the laser apparatus of Rg. 4 when assembled 

25 

Fig. 6 shows a laser diode package In detail. 
Detailed description of the Invention 

30 The laser apparatus according to the Invention may be any apparatus for emitb'ng 
laser light onto a surtece, in particular any laser apparatus fbr medical, dental or the 
like treatments, wherein the laser light is emitted to Intact skin or mucosa of an ani- 
mal, including a human being. By these apparatuses a risk of reflection of the laser 
light from the skin exists. The apparatus is preferably a handheld apparatus by 

35 which the treatment is carried out by moving the apparatus over the skin or mucosa. 
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For medical and dental treatment the taser light is preferably light within 600 - 
1000 nm. The wave length prefemed depends primarily on the type of disorder to be 
treated. For healing wounds the light is preferably atx)ut 660-670 nm. whereas light 
5 about 904 nm Is preferred for bone healing. For other disorders light of about 820- 
830 rwn or at)out 980 nm is chosen. 



As mentioned above, tt to Important that the power of the laser light is adjusted 
wltt)in a predetermined range In order to avoid damage of the surfiace and/or under- 

10 lying tissues to be treated. Therefore, the present apparatus Includes an power sta- 
bilising system for stabilising the laser light power within a predetemnlned power 
Interval, said stabilising system t>elng a system wherein the laser light emitted is 
measured and a signal representing the power of the laser light is transmitted to the 
laser diode, whereby the power of the laser diode maybe adjusted or regulated Into 

15 the predetermined range or interval 

The surtece may be any surface aa descril)ed alwve, and will mostly be the akin or 
the mucosa of a human being. Depending on various conditions, such as age and 
health of the person, the skin will t>e more or less reflecting, the refiection also being 
20 dependant on the angle of the laser apparatus held in relation to the surface, there- 
fore It is en object of the present invention that light reflected from the surface does 
not interfere with the statMTising system, and accordingly, the apparatus according to 
the invention Includes a deflection system for deflecting light reflected from the sur- 
face away from the power stabilising means. 

25 

Laser light Is emitted from a laser diode In the laser light emitting system. The laser 
nght is preferably directed into a predetermined laser beum path by the use of at 
least one light beam collecting lerts. The collecting tens Is prsfenibly a colllntating 
lens. Also in order to direct the laser light the laser light emitting optical system may 
30 comprise a diaphragm with an aperture, wl^reby the laser light from the laser diode 
passes through the aperture to k>e collected by the collimatlng lens into the prede- 
termined t>eam path. 

In ttie present context, tiy the term "power stabilising means" is meant a system for 
35 measuring the power of the light emitted and then by means of a regulating means 
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the pcywer of the laser diode Is either decreased. Increased or not adjusted In re- 
sponse to a signal representino the power measurBd liy the etabilielng system. 

The power stabilising system preferably comprises absorbing means for absorbing 
G light emitted from the laser light emitting system whereby a signal representing the 
power of the light absorbed is transmitted to the laser diode for adjusting the power 
of the laser diode into th6 preOi&wnifitnmtpomrTdx^ In a preferred 

embodiment the absorbing means Is a photo diode arranged to absorb a part of the 
laser light emitted before the laser light Is transmitted to the surface. The photo d<- 
10 ode may be any suitable photo diode, such as a silicon photo diode. 

in a preferred embodiment of the invention the deflection system comprises a 
transmlsslon/reflecUon minror provided obliquely to the axis of the laser beam. By 
use of the transmission/refledion mirror a major part of the laser light is transmitted 

15 through the minror and to the surface to be treated whereas a minor part of the laser 
light is refiectsd. The at>sorblng means of the stabiiislng system is then anar^ged in 
order to t>e able to absorb the light reflected from the min^r. Due to the oblique ar- 
rangement of the mirror and the consequent enangement of the absortung means it 
Is secured that any light reflected from the surface to be treated will not enter the 

20 path of the tight reflected from the mirror, and the steMllsing system win not be dis- 
turbed by erroneously reflected light The angle of the obliquely arranged mincer to 
the axis of the laser beam may l>e any suitable angle, however normally an angle of 
at>out 45 is preferred, such as between 40 ^ and SO 

25 It is preferred that only a minor part of the laser light is reflected by the mirror, lead- 
ing to a major part being able to be transmitted through the mirror. Preferably, at 
least 90 % of the light emitted is transmitted through the mirror, more prefBrably at 
least 95 % of the light emitted is transmitted through the minor. 

30 Thereby, it Is prefened that at most 5 % of the light Is roflected. preferably at most 
2 % fs reflected by the mirror. 

Furthermore, the minor Is preferably only transmitting laser light within a narrow 
wave length inten/al. leading to reflection of all the light having other wave lengths. 

35 
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In another preferred embodiment the deflection aystem compn'ses an optical isola- 
tor. When using an optical Isolat r th absorbing means may be arranged anywhere 
In the beam of the laser diode, even adjacent the laser diode or behind the laser 
diode, since light reflected fixHn the surface to be treated will not pass the optical 
5 isolator back to the absorbing means. Any suitable optical isolator may be used, 
such as a cubus or a double prism system with phase retarder ading as a reflex 
inhlbftor by rotating the polarised laser light. The prism system preferably rotates the 
laser fight 45^ by each passing, whereby fight reflected fhsm the surfece passing the 
prism system will be rotated 2 x 45 ^ and therefore not ertter a path leading to the 
10 absorbing means. By placing the absorbing means In the k>eam path of ttie laser 
diode, the absorbing means may measure the laser light directly. 

In this embodiment the absortM'ng means are preferat>ly arranged adjacent the laser 
diode, and activatad by a minor part of the laser light emitted to the absort^lng 
15 means, however light reflected from the surface does not enter the same beam path 
and the risk of interference of the stabilising system is avoided. 



The laser light may be visible red light or invisible infra red light In case of the latter 
it Is preferred when using the laser apparatus fbr medical or dental treatment that a 
20 guMe light is used for indication of the position of invisible laser beam. Accordingly, 
In one embodiment the apparatus according to the invention preferably further com- 
I prises a guide light emitting optical system for emitting visible light to the surface to 

be treated. 

25 In the preferred emtiodiment in order to minimise the number of components of the 
I laser apparatus, the gukje light Is directed into the light beam of the laser light by 

means of the transmission/reflection mirror or the optical isolator of the deflection 
system. 



30 When using the transmlsalon/reflection mirror as a direction nieans for the guide 
light, it is preferred, that the wave length of the gukte light is tower than the wave 
length of the laser light emittlr^g system. Thereby it is ensured, that the guide light 
will not be transmitted through the transmission/reflection mirror and further onto the 
absorbing means. The guide light diode Is preferably arranged in parallel with the 

35 laser light diode, and the guide light is directed into the laser light bem by means of 
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reflection by a guide light reflection mirror onto the tran8mis$ion/refleGtk>n mirror and 
then further reflected into the laser light beam. In this eml>odiment the angle of the 
obliquely an-anged transmission/reflection mkror Is preferably 45 ^ wtth respect to 
the axis of the laser light beam. 

The laser apparatus according to the Invention is preferably arranged In a main 



housing, wherein the power stabilising system and the deflection system are ar- 
ranged adjacent in the housing. The main housing may be constructed to receive 
the laser light optical system as a separateable sub-unit of the housing. Further- 
10 more, the main housing may comprise the guide light emitttng optical system as 
discussed above. The laser light optical system may itself be housed in a diode 
housing, as an independent unit of the apparatus. 

The main housing Is preferably an elongate housing, in one end receiving the diode 
IS housing, and in the opposite end being adapted for receiving a light wave guide ca- 
ble. 

The light wave guide cable may be straight or curved as Is suitable for the treatment 
to be canried out. A straight light wave guide cable may be a quarts glass rod. such 
20 as a PT2 from Schott As a curved cable any suitable optical fibre may be used. 
However, for most medical and dental treatments the straight cable Is preferred. The 
cable may be arranged in e housing, the cable housing, adapted to be mounted to 
the main housing t>efore using the laser apparatus. 

25 Any suitable power source may be applied, such as through a transfbnmer from the 
mains or through a battery, preferably a rechargeable battery. 

The apparatus Is preferably provided with a switch itself, in addition to other power- 
switches. Thereby the person holding the laser apparatus is able to switch off the 
30 apparatus, if necessary during treatment 

Another object of the Invention is a method for treating an animal, including a human 
being, for a laser light treatable disease comprtoing an-anglng a laser apparatus as 
defined above in contact with the sidn or the mucosa of the animal and allowing la- 
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ser light to be emitted from the laser light emitting optical system to the skin or mu- 
cosa. 

The laser apparatus is brought in contact with the skin or mucosa for a period nec- 
5 essary for the treatment. The laser apparatus may be held at the same position on 
the skin or mucosa or may be moved over the skin or mucosa, optionally by slow 
movements, to effect the tissue to be treated from different angles. 

The method may be applied for any disorder or disease wherein laser treatment is 
10 indicated, such as for treating muscle damages or for treating utoers. 

The Invention is further described In relation to the drawings which are to be eonsM- 
ered as examples of tha invention only, and not as limitations of the Invention. 

15 In Fig. 1 the laser apparatus 1 Is shown In parts in a scTiematic view. The main 
housing 6 of the laser apparatus 1 is adapted tor reoetviog the diode housing 5. A 
laser diode 2 emitting light having a wave length of 7? nm Is arranged In the diode 
housing 5 so that the potrar supply for the dtode 2 may be received in one end of 
the housing, said end being in the rear end of the main housing 6 when the laser 

20 apparatus 1 is assembled. The diode housing 5 further comprises a colfimating lens 
3 arranged In front of the diode 2, in the beam path of the laser beam from the laser 
diode 2. Betvraen the laser diode 2 and the eollimating lens 3 a diaphragm with an 
aperture 4 is located. 

25 The main housing 6 is arranged two opposing end. wherein one end is adapted 
for n^celvlng the diode housing 5 and the other end Is adapted for receiving a cable 
housing 9, The main housing comprises a mirror 8 for reflecting a part of the laser 
beam to a photo diode 7 as a part of the power stabilising system of the laser appa- 
ratus 1. The mirror 8 is arranged obUquely. approx. In an angle of 45 • with respect 

30 to the laser beam. THe mln-or 8 allows approx. 99% of the laser beam to pass and 
only 1% of the laser beam Is reflected to the photo dtode 7. The photo dtode 7 la 
tocdted In order to receive the reflected laser light From the photo dtode 7 a signal 
relating to the amount of light received is fonwarded to the laser dtode 2 by means of 
a automatic power control (APC) {not shown) and tha power of the laser diode 2 

35 may be Increased or decreased as a response to the signal received. 
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The cable housing 0 comprises a light wave guide cable for transmitting the laser 
light to the eurfece to be treated. 

In Fig. 2 the laser apparatus of Fig. 1 Is shown assembled and the laser diode 2 is 
emitting laser light, exemplified by the laser beam 11. TTie part of the laser beam 
renected by the mirror 6 is exemplified by the beam path 12 to the photo diode 7. 



10 



The rest of the laser beam 1 1 1s passing through the mirror 8 to the light wave guide 
cable 10 in order to reach the surface to be treated. 



When the laser beam reaches the surface to be treated any light reflected from the 
surface may be transmitted back and Is either reflected by or transmitted through the 
mrnror 8 and even to the laser diode 2. however due to the arrangement of the mirror 
8 and the photo diode 7 the reflected light will not reach the photo diode 7, whereby 
1 5 no disturbance of the stabilising system of the laser diode 2 is seen. 

in Fig. 3 a laser apparatus 1 as shown In Fig. 1 is depicted further comprising a 
guide light optical system . The guide light optical system comprises a guide light 
diode 14 and a mirror 13 for directing the guide light onto the mirror 8 whereby the 

20 guide light is reflected further in order to be directed Into the beam path 11 of the 
laser light. The wave length of the guide light Is chosen to be different from the wave 
length of the laser light Itself and hereby the guide light is reflected by and or trans- 
mitted through the mirror. In order to be able to avoid that the guide light passes the 
mirror 8 onto the photo diode 7, which would lead to an erroneous signal fonwarded 

25 to the laser diode 2. In this case the mlnror 8 Is a transmlsslon/reflecUng minror with 
respect to the laser light and a totally reflecting mirror with respect to the guide light. 

In Fig. 4 another embodiment of the present invention Is shown. The cable housing 
109 is as described above for the cable housing 9, whereas the main housing 106 

30 comprises a double prism system with phase retarder 108 as part of the deflection 
system. In the embodiment depicted the main housing 106 is further comprising a 
guide light diode 1 14 arranged parallel to the laser diode 102, when the laser appa- 
ratus 101 is assembled. When using a prism system loe as a deflecting means, the 
position of the absorbing means 107 Is not crucial anymore, and In the emt>odiment 

35 depicted in Fig. 4 the photo diode 107 is arranged acQacent the laser diode 102 in 
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the diode housing 105. The diode housing 105 further comprises the components as 
descr1l)ed ak>ove for the diode housing 5. 

As may be seen in Fig. 5 wherein the laser apparatus 101 of Fig. 4 Is assemk>led the 
5 laser diode 102 emits laser light into the laser beam 1 1 1. A part of the laser light is 
reflected from the prism system 108 to the photo diode 107 adjacent the laser diode 
102. The rest of the laser light is passing the optical isolator to the ligm wave guioe 
cable 110. During passing the polarised laser light is rotated. Any light reflected 
from the surface to be treated will be further rotated by the prism system 10B, 
10 whereby no ligth reflected from the surface wfll reach the photo diode 107 in the 
laser diode 102. 

The guide light emitted from a diode arranged paralleled with the laser diode is di- 
rected into the beam path 111 of the laser light 



15 



In fig. 6 a laser diode package 15 comprising a laser diode 2 and a photo diode 7. 
The package 15 Is covered by a glass cover 17. Laser light emitted from a laser 
crystal 16 through the giasa cover 17 forming the laser beam 11. Furthennore« light 
f^om the laser crystal 16 emits light in the other direction, which light may be ab- 
20 sorbed by the photo diode 7. situated behind the laser diode 2. This laser package 
15 Is suitable for use in any laser apparatus according to the invention wherein any 
light reflected from the surface to be treated is directed away from the Iseam paste of 
the laser diode, such as by the use of a optical isolator. 

2B 
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1. A laser apparatus comprising a laser light emitting optical system f6r emftting 
laser light to a surface. 

an power stabilising system for 8t0t)(llslng the laser light power within a prede* 
10 temnlned power interval, and 

a deflection system for deflecting light reflected from the surface away from the 
pcfmr stabilising system. 

15 2. The apparatus according to claim 1» wherein the laser light emitting optical sys- 
tem comprises a laser diode emitting light within 600 - 1000 nm. 



3. The apparatus according to claim 1 or 2, wherein the laser light emitting optical 
system comprises a light beam collecting lens. 

20 

4« The apparatus according to claim 3, wherein the light beam collecting lens is a 
coilimating lens. 



5. The apparatus according to any of the pmceding claims, wherein the laser light 
25 emitting optical system comprises a diaphragm with en aperture located be- 

tween the laser light emitter and the beam collecting lens In the beam path. 



6. The apparatus according to any of the preceding claima. wherein the power sta- 
bilising system comprises absorbing means for absorbing light emitted firom the 
30 laser light emitting system. 



7. The apparatus according to claim 6, wherein the absorbing means is a photo 
diode, preferably a silicon photo diode. 
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8. The 9pparatus according to any of the preceding claims, wherein the deflection 
system comprises a transmission/reflection mirror provided obliquely to the optf* 
cal axis. 

5 9. The apparatus according to claim 8, wherein at least 90 % of the light emitted is 
transmitted though the mirror 



10. The apparatus according to claim 8 or 0, wherein at most 5 % of the light is re- 
flected, preferably at most 2 % is reflected. 

10 

1 1 . The apparatus according to any of the preceding claims 1-7. wherein the deflec- 
tion system comprises an optical isolator. 

12. The apparatus according to claim 11. wherein the optical isolator Is a couble 
IS prism system with phase retarder. 

13. The apparatus according to any of the precedir>g claims, further comprising a 
guide light emitting optical system for emitting light to the surface to be treated. 

20 14. The apparatus according to claim 13, wherein the wave length of the guide light 
Is lower than the wave length of the laser light emitting system. 

15. The apparatus according to dalm 13 or 14, wherein the transmission/reflection 
mirror or the optical Isolator Is arranged for directing the guide fi^. 

25 

16. The apparatus according to any of the preceding claims, wherein the power 
stabilising system and the deflection system is arranged adjacent in a housing. 

17. The apparatus according to claim 16, wherein the housing further comprises a 
30 guide light emitting optical system. 

18. The apparatus according to any of the preceding claims, further comprising a 
light wave guide cable. 
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19. The apparatus according to daim 18, wherein the light wave guide cabi to a 
quarts glass rod. 

20. A method for treating an animal, including a human being, for a laser light treat- 
5 able disease comprising arranging a laser apparatus as defined In any of the 

claims 1-19 In contact with the skin or the mucosa of the animal and allowing la- 

ser light to be emitted from the la8er-|iglrem1ttfrv^optfca^sy8tem to the skin or 

mucosa, 

10 21 . The method according to claim 20. for treating muscle damages. 
22. The method according to daim 20, for treating ulcere. 
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